The stakeholder structure of the formerly oligopolistic German electricity market has changed significantly during the energy transition process in the last two decades. The big energy supply companies have lost high market shares to smaller, heterogeneous actors that generate renewable electricity. Both the structure of electricity generating technologies and the ownership structure of the facilities are increasingly decentralised. In this chapter about Germany, the term 'decentralised' is used in the context of community-scale renewable electricity generation and ownership. The increasingly decentralised system has advantages in terms of resilience, social acceptance, democratic participation in the use of universal goods, and the development of value added in municipalities and regions. This chapter describes how decentralised renewable energy in the hands of communities and citizens has developed in Germany. It elaborates on how the political framework has recently changed, which actors have gained influence and which effects can be expected from the changes in the funding regime regarding decentralisation, local and regional development, democratisation of energy business, the variety of actors and stakeholders, as well as regarding the involvement of citizens in renewable energy supply.
aims to obtain 60 per cent of its total energy (final energy consumption) and 80 per cent of its electricity generation from renewables by 2050. The government has goals for phasing out nuclear by 2022 and simultaneously decarbonising the economy by reducing greenhouse gas emissions by 80 to 95 per cent of 1990 levels by 2050. This transformation is known as the 'Energiewende' (BMU/BMWI 2011) , which contrary to popular opinions, is more than just a reaction to the Fukushima nuclear accident.
The beginnings of what is now known as 'Energiewende' date back decades. The transformation was strongly driven from the bottom up. Social movements starting in the late 1960s, such as the peace movement with regard to nuclear weapons, the anti-nuclear power movement, and the environmental movement triggered a change in awareness in large parts of German society. These movements were closely linked to the events of the oil, nuclear, and environmental crises of the 1970s and 1980s (e.g. oil price crises in 1973 and 1979 -1980 nuclear accidents in Three Mile Island in 1979 and Chernobyl in 1986 ; smog and air pollution, especially in coal mining regions and large cities). They mobilised significant resistance against the prevailing policy positions and economic conventions of the time, and activated social engagement for structural changes in energy policy and the supply system. With the founding of the German Green Party (1980) the topic was carried into the political system. Decades of critical social debates about the existing energy policy, starting in the late 1960s and continuing into the present, have led to a counter-proposal to conventional energy supply and resulted in its transformation. The strong desire of many citizens to be concretely involved in the energy transition can only be understood in light of this history (Schreurs 2008) .
In Germany, renewables accounted for less than 12 per cent of electricity consumption in 2006. At the end of 2017, they accounted for 38.5 per cent, a materially important expansion achieved in just a few years. Decentralised renewable energies, supported or initiated by citizens, made a significant contribution to this success. Many citizens in Germany have the desire to be involved in the value creation and employment of the energy transition (EWSA 2015; Dunker & Mono 2013 ). Financial participation -as an active shareholder or passive donor -provides an opportunity for profitable investments. From the ownership of renewable generation facilities local added value can be generated and jobs as well as apprenticeship training positions can be created. A further component of participation is an active citizen engagement in the sense of not only a financial but also a conceptual initiative to implement renewable energy projects.
In Germany, citizens have organised themselves to initiate and operate renewable energy projects. Currently, almost half of the renewable electricity generation capacity subsidised by the Renewable Energy Sources Act (EEG) (except for offshore wind) is in the hands of small private investors. These actors include individuals, households, energy cooperatives, civil law partnerships, limited liability companies or limited partnerships, decentralised initiatives in municipalities and regions, farmers and civil wind farms. These diverse forms of citizen energy ('Bürgerenergie') are an important driver for the dynamics of the energy transition. Moreover, citizen energy encourages more diverse acceptance and support for renewables and thus increases the stability of the German renewable energy sector (BBEn 2014; Zuber 2014; Debor 2014; Müller & Holstenkamp 2015; Ott & Wieg 2014 , see also country report on Denmark). § 3 (15) EEG 2017 (Renewable Energy Sources Act 2017) defines a citizen energy company as an entity,
• 'Which consists of at least ten natural persons with voting right, • in which at least 51 per cent of the voting rights are held by natural persons which live in the urban or rural district in which the onshore wind energy installation is to be erected, • in which no member or shareholder of the undertaking holds more than 10 per cent of the voting rights of the undertaking' (Renewable Energy Sources Act 2017). The distribution of ownership to these groups may change in the future due to the shift from fixed feed-in tariffs to tenders for renewable projects. The number of new start-ups of energy cooperatives has fallen by 60 per cent in 2014 due to uncertainties with the new funding system and because the obligatory direct marketing for generating facilities with 500 kWp or more makes the entry less attractive (Kahla et al. 2017 ).
Cooperatives and companies in which small private investors hold at least 50 per cent are summarised under the term 'citizen energy' , see figure 12, (trend: research & Leuphana University of Lüneburg 2013) . Cooperative models are a particular legal form: on the one hand they are an economic actor, and on the other a civil society actor. Energy cooperatives have a democratic legal structure, in which the members are protected from the dominance of majority owners. Each member, regardless of the level of participation, has one vote in the General Assembly and has a say on the use of resources. Members to a large extent come from the locality or region. The deposits are typically long-term investments. Investors have some protection against financial loss, because each member is only liable for their deposits. Secondly, each cooperative must belong to an auditing association, through which the finances of the cooperative are regularly checked. The cooperative business model is usually long term and requires less return on the investment than other business models with high short-term profit goals. The debt ratio is lower, compared to other legal forms, and the control by supervisory board members and members is often more intense. It is true that cooperatives are not safe from bankruptcy, but this happens less frequently to cooperatives than to conventional companies. Profits are often reinvested in the cooperative goals. The interest on cooperative deposits, though, is lower compared to the return to the investors on their deposits in stocks and risky bonds. 16 Citizen energy is characterised by a high degree of identification with the local energy supply because most of the electricity is produced close to the consumption points in the neighbourhood (Zuber 2014) . 17 The commitment and investment of citizens represents a key driving force of the Energiewende: citizen energy has a market share of at least 31.5 per cent of the installed renewable electricity capacity in Germany (see Figure 12 ; trend:research 2018; Zuber 2014). Between 2007 and 2014 the total number of registered energy cooperatives in Germany grew from 94 to 973 and has since increased more than tenfold. In the years 2011 (195 newly registered cooperatives), 2012 (187), and 2013 (172), the increase in energy cooperatives reached an all time high (Müller & Holstenkamp 2015 the Federation for Environment and Nature Conservation Germany (BUND) called this commitment the 'Largest civil movement in the history of our country' . 19 Cooperatives are seen as a possible economic model for eco-social transformation and as a learning environment for civil societal and democratic values (Walk 2014) . The high number of renewable energy projects in the hands of citizens, organisations, and affiliated companies has led to a pluralistic stakeholder and ownership structure in the German power generation market. Farmers, public utilities, and small and medium enterprises complete the spectrum of power generators, which has expanded enormously since the expansion of renewables (Moss, Becker & Naumann 2014) .
Previously, the electricity market was divided between a few large energy utilities. The German government repeatedly declares the target to maintain actor diversity in energy transition efforts and that regional and local efforts towards a low-carbon energy transition are welcome. This also corresponds to the coalition agreement between the CDU/CSU parliamentary party (Christian Democrats) and the SPD parliamentary party (Social Democrats), which promises that the local communities will be more involved in the added value of renewable energy facilities and the opportunities for project participation of citizens will be improved.
One advantage of raising capital through the private investment of citizens is the lower yields that are deemed acceptable by this group, as opposed to larger companies (Mono 2013) . The enhanced decentralised participation in financing can then ensure a large part of the investments necessary for the expansion of renewable energy. However, the mobilisation of private capital required to meet investment needs requires suitable investment models and incentives that need to be set by governance (Jacobs et al. 2014; WBGU 2012) .
Drivers for -and against -decentralised renewable energy in Germany
The national funding regime has acted as a central driver in the development of renewable energy in Germany. With the Electricity Feed-In Act and its successor, the Renewable Energy Sources Act (EEG), a priority for grid connection and electricity feed-in as well as fixed feed-in tariffs for renewables was introduced. The Electricity Feed-In Act, passed in 1990, was one of the first laws in Europe that obliged public energy utilities to purchase and remunerate
The former only covers energy cooperatives founded from 2006; the latter recognise registered energy cooperatives. 19 Public Hearing of the Committee on Environment, Nature Conservation, Building and Nuclear Safety; June 4th, 2014. https://www.bundestag.de/dokumente/text archiv/2014/eeg-novelle/281434. renewable electricity on a yearly fixed basis. During the 1990s, not only the renewable electricity support policy, but also the general legal framework for the energy sector was important for the promotion of renewable energy in Germany. The Renewable Energy Sources Act was adopted in 2000, replacing the Electricity Feed-In Act and establishing a new, pioneering support policy with improved investment security for generators: while under the Electricity Feed-In Act compensation rates were expressed as percentages of average customer tariffs, the new rates were now fixed for 20 years. The EEG has been amended regularly since the year 2000. The feed-in tariffs set out in the law have been the central prerequisite for the expansion of renewables during the following 15 years. The renewable energy share in electricity supply increased dynamically -today it covers more than one third of the power supply. Due to the declining, but guaranteed feed-in tariffs, investments in renewables were able to be deployed with low risks for investors. Besides the funding regime, a strong citizen engagement favoured the production of decentralised renewables in Germany. Citizen engagement is motivated by a desire for autonomy, freedom of action, control, and for shaping one's own living conditions. People have relatively high confidence in the objectives and values of citizen initiatives, whereas there is increasing distrust towards state actors and short-term-profits-oriented economic operators, and the non-transparent relations between them (Büscher & Sumpf 2014; Sumpf 2014) . One motivation for self-generated electricity is (partial) energy independence, and for some households it is even the idea of a self-sufficient power supply. A consumer survey in 2013 showed that six per cent of all Germans are so-called prosumers -they do not only consume, but also generate electricity (both for own consumption and for sale, Verbraucherzentrale Bundesverband 2013).
The decentralised initiatives are improving local value added income and employment options (Deutscher Landkreistag 2014a). In 2012, citizen energy projects brought a (gross) value of €5.3 billion to the respective regions (Hauser et al. 2015) . Adverse local developments like declining municipal revenues due to shrinking population numbers can be compensated through wind, solar and biogas projects (Deutscher Landkreistag 2014b). About 113,600 permanent jobs, particularly in the field of plant operation, are assigned to citizen renewable energy projects (Hauser et al. 2015) .
It is assumed that participation in citizen energy projects increases not only local acceptance of renewable energy plants, but also the experience of selfefficacy as well as social inclusion of vulnerable people (Tews 2018) . However, acceptance depends on whether the implementation of the projects correspond with the ideas of citizens about democratic decision-making processes, transparency and participation, sufficient decision options, an inclusive planning culture, and an adequate distribution of costs and benefits (Mono 2013; Bauknecht, Vogel & Funcke 2015; Schweizer et al. 2014 ; 100 prozent erneuerbar stiftung 2012; Bovet & Lienhoop 2015) .
Due to recent changes in the political and legal framework however, decentralised initiatives appear to be at risk. The changes have resulted in the termination of price-based feed-in tariffs and premium systems. Moreover, a shift from an optional to a mandatory direct marketing system for new renewable energy plants has taken place. The obligatory direct marketing presents new challenges for suppliers and operators.
Change of funding regime by amendment of the Renewable Energy Sources Act (Erneuerbare Energien-Gesetz)-EEG in 2014
With an amendment to the EEG in 2014, the government set the course for the introduction of a tendering model that replaces the system of fixed feed-in remuneration (e.g. Kahles 2014) . Previously, the level of the feed-in tariff (differentiated by technology and based on forecasts) was determined by parliament, but the actual cost could differ from the forecasts. As a result, the level of financial support could prove to be excessive or too low. According to the German Government, the introduced bidding procedure will address this matter.
In the new procedure, annual quotas of renewable electricity generating capacity are tendered via auctions. First experiences with the tender model where gained in a pilot phase for photovoltaic ground-mounted systems (Deutscher Bundestag 2014). From 2017 onwards, the compensation rates for all renewables are determined via a tender procedure. 20 Only those market participants that have been selected by the tender process are allowed to build renewable energy plants. The aim is to carry out the construction of new renewable energy installations as economically as possible and in accordance with European state aid rules. Small systems with a capacity below one MW, however, are not subject to the tendering procedure.
The change in the funding mechanism was carried out not only due to national but also supranational pressure by the European Commission (Beermann & Tews 2016; Tews 2014; Vogelpohl et al. 2017) . The Commission considers quota systems as the most appropriate instrument for an integrated energy market. Its harmonisation efforts were intensified at the end of 2013, as the European Commission revised state aid guidelines and consequently initiated an infringement procedure against the German funding system with fixed feed-in tariffs. Large energy utilities and actors pursuing a market-liberal policy in the European Commission supported this policy.
Not only on the European level, but also in Germany, the control of costs and capacities of renewables has been increasingly debated. Influential players argued that the promotion of renewable energy should be better adapted to the existing market structure (Wassermann, Reeg & Nienhaus 2015) . By adopting and fundamentally changing the funding system, the German federal government (a grand coalition) thus not only pursued the aim of decarbonising the electricity production in compliance with the EU law, but also had the intention to improve the predictability of the expansion of renewable energy dynamics and to achieve the government's renewable energy development objectives in, what the government argued was a more cost-effective way. In contrast, the critics of the EEG amendment argued that these objectives could also have been achieved with the existing funding regime. They are afraid that the expansion of renewable energies in Germany will stagnate and, consequently, the climate protection targets cannot be met. The government, however, argued that the new funding scheme can promote more market and technology competition and at the same time avoid the protection for specific technologies.
Decentralised citizen energy and actor diversity at risk?
It is becoming apparent that new risks are arising from the new procedure that was introduced by the German Bundestag, initiated by the Ministry of Economics. It is feared that with the conversion of a regime with fixed feed-in tariffs to an auction based system the financially strong supra-regional providers will have improved opportunities to increase their market share. The results of the pilot bidding rounds on ground mounted PV (2014-2016) verified the concerns regarding a decline in the diversity of actors and the exclusion of small players (Tews 2018) . For decentralised, small projects with local character, the amendment constitutes a much bigger challenge (EnKlip 2015; Leuphana Universität of Lüneburg & Nestle 2014; BNetzA 2015) . The maintenance of actor diversity is a politically defined goal 21 that is both explicitly mentioned in the coalition agreement and in the EEG 2014 ( § 2 para. 5 sentence 3). A specific focus on citizen-based energy companies is officially explained and justified in §36g EEG 2017: 'In particular, locally anchored citizen energy companies have made a significant contribution to the necessary acceptance of new on-shore wind energy projects. Without this acceptance, the expansion of wind energy cannot be achieved in the planned amount' (Deutscher Bundestag 2016, author's translation). Nevertheless, many scientists and practical actors consider the new funding regime a serious threat to the continued commitment of the small, local and civic actors (Niederberger & Wassermann 2015; Tews 2018) . It is feared that competition decreases and the plurality of actors cannot be obtained in the renewable energy market, because:
Participation in a tendering procedure requires high operating expenses, is time consuming, complex, and costly. In coping with the complex requirements large providers have significant advantages over small ones. The transaction costs incurred can be intercepted more easily by larger companies (Leuphana Universität Lüneburg & Nestle 2014; Klessmann 2014) . Citizen energy actors usually find it more difficult to spread the risk or protect themselves against the risks through their own private capital. They have a lower credit rating and hardly any opportunities for interim financing. This is demonstrated by international experience with tendering mechanisms (BWE 2014) .
There is uncertainty to tenderers whether the contract is awarded in an auction participation. Accordingly, uncertainty for investors about the expected returns increases (Grießhammer & Bergmann 2015; Nestle 2015) . 22 The return on capital investment equity for investors decreases because the final price they receive for the renewables is lower due to rising costs and additional risks (Grau, Neuhoff & Tisdale 2015) . Even if an actor has been awarded the contract, it may occur that the site-specific costs are higher and revenues are lower than projected. As a consequence, the plant may not be realised. In this case, significant penalties may be accrued (Ecofys 2014; Hauser et al. 2014; Hauser et al. 2015) .
In the course of compulsory direct marketing, plant operators have to either bring their electricity to market themselves (this can also be to regional markets), or they can employ external services. This results in costs for marketing, forecasting, and profile service. Furthermore, the operator (electricity supplier) incurs many obligations, including the sale of excess capacity and the purchase of additional electricity in the event of equipment failure or under-production, in order to ensure security of supply for customers. The effort and cost can be problematic, particularly for civil energy projects and energy cooperatives, because they generally are run by volunteers and have fewer opportunities to diversify risk (BEE 2015; Leuphana Universität Lüneburg & Nestle 2014) . The obligatory direct marketing increases the financial risk for plant operators. They must compensate for uncertainties in marketing with risk premiums. Moreover, it is assumed that banks require long-term power purchase agreements with economically powerful direct marketers for project finance. As part of the credit assessment of the direct marketers, it is possible that large marketers are favoured.
A new characteristic of the tender procedure is not only the determination of the level of compensation via competing offers, but also the waning influence of the parliament: previously, the actual level of remuneration was set through the feed-in tariffs in the Renewable Energy Sources Act, which was developed and changed by parliament. The tender procedure is performed by the Grid Agency, allowing no influence of parliament on the compensation rate.
Overall, the new funding system is characterised by a lower market openness, lower actor plurality, and lower investment security than the previously applied principle of fixed feed-in tariffs. It is therefore feared that tenders and the obligatory direct marketing represent a massive market entry barrier for citizen energy operators. Under the new system, they are hardly able to compete against larger competitors and hardly able to afford the huge transaction costs for developing legally sound and competitive bids (BEE 2015) .
There is some evidence for these concerns: since 2014, the formation of new energy cooperatives has been rapidly declining. According to the German Genossenschafts-und Raiffeisenverband (German Cooperative and Raiffeisen Confederation, DGRV), the number of newly registered energy cooperatives in 2014 declined by 60 compared to the previous year. In 2014, only 54 energy cooperatives were founded, whereas in 2011, 167 such enterprises were launched nationwide, see figure 13 (Müller & Holstenkamp 2015) .
This sharp decline in growth illustrates the effects of the amendment to the Renewable Energy Sources Act (Grießhammer & Bergmann 2015) . Investment activities of the existing energy co-operatives have dropped significantly. Source: DGRV 23 Surprisingly, in the first auctions in 2017, the majority of the awards were given to citizens' energy companies. The bidders made use of the specific rules for citizen energy: they could take part in the bidding procedure without having a construction permit, and could make use of the longer time span between awards and realisation of the project deadline (up to 4 to 5 years). However, it turned out that the successful bidders, privileged as citizens' energy companies, were set up by a small number of professional project developers, contractors or service providers (Tews 2018) . They transformed their projects and found constructions that made them look like citizens' energy projects because they were adapted to the official rules of citizen energy. As such, the project developers could make use of the respective privileges in the bidding procedure. Moreover, they were -at least organisationally -assigned to one single project developer (Bundesnetzagentur 2017). The exceptional rules -intended to support rather unprofessional and small citizen-based projects -were used by business actors in an economically rational way to meet the legal requirements of a citizen energy company. This leads to the need to re-amend the Renewable Energy Sources Act if the goal of preserving the variety of actors is to be achieved and if 'real' citizens' energy projects should be addressed. It also leads to the need of a clear definition of the term 'citizen energy' .
According to the German Renewable Energy Federation (BEE), environmental organisations and green electricity providers, tenders change the level playing field to the detriment of the variety of actors and generate new risks that are difficult to manage. In order to maintain the diversity of actors, the BEE repeatedly demands that projects up to 18 MW should be excluded from the tendering procedure. This approach proposed by the BEE has been confirmed by the EU Competition Commissioner -a derogation to this extent would be permissible under European law (BEE 2016) . Until now, only projects up to an installed capacity of one megawatt are excluded from the tendering procedure. It is proposed that new citizen`s energy projects should receive an administratively fixed remuneration without having to go through the tender procedure, because with adequate project sizes, a regional balance between supply and demand and a high acceptance they produce the best power solutions for local and regional markets (Hannen & Enkhardt 2015) .
Conclusions
Germany has multiple goals for the implementation of the energy turnaround: not only a decarbonisation of the electricity supply by 2050, but also a costefficient power supply and a diversity of electricity-producing actors. The fulfilment of the latter goals is important because efficient energy generation at a reasonable price as well as electricity production by community and citizen energy projects helps to gain acceptance for the large-scale transformation with high transition costs and new technologies emerging all over the landscape. As the number of wind farms across the country increases, the acceptance factor becomes increasingly important.
The recent replacement of fixed feed-in tariffs by a technology-specific and volume based auction system, not introduced by a regulator, but by the German Bundestag, represents a fundamental change in the funding regime of the German Renewable Energy Sources Act. The government launched the new funding model (auction system), even though experiences in other countries have shown that auction systems often did not reach the desired results and costminimising effects (AEE 2014; Agora 2014; Ecofys 2014; Hauser et al. 2014 ). It is not clear whether the European guidelines actually require opting out of the feed-in tariff. The legal situation would probably allow wider exemptions for smaller market participants than is provided for in the amended Renewable Energy Sources Act (Münchmeyer, Kahles & Pause 2014) . Therefore, it is assumed that the German Government used the EU requirements to realise its own national reform ideas (Vogelpohl et al. 2017) . It is expected that the modification of the funding regime will not lead to a return towards centralised power generation technologies, but to a more centralised ownership structure of generating plants.
In the first tender rounds in 2017, almost exclusively citizens' energy companies were awarded. This was a great surprise for all who accompanied the design of the tender scheme in the new Renewable Energy Sources Act. With less than six Euro cents per kWh, the bidding prices where about one cent below the previous average remuneration -and are thus very low. Evidence shows, professional investors have applied under the cover of alleged citizens' firms, who were able to construct their bidding company according to the privileging exception rules for citizen energy.
In the 2019 tender rounds for wind turbines, the level of competition was lower than ever before. A trend that has already been observed over several rounds in 2018 has been continued. In January 2019, with a tendered volume of 700 megawatts (MW), only 72 bids totalling 499 megawatts were submitted. A total of 67 bids with a volume of 476 megawatts were awarded a supplement. Only eleven of these supplements went to citizens' energy companies. The competitive level for the second round of calls in May 2019, with a 55% signing, had a new worrying dimension. Again, insufficient bids were submitted to cover the tendered amount of 650 MW. Of the 650 MW tendered, only 270 MW could be awarded for the construction of new wind turbines. The reasons for this dramatic decline in the expansion of wind energy are manyfold: the complexity of the tendering process, increasing citizen protests against wind energy, a great uncertainty in the market and high penalties in case of failed implementation. The capping of tenders at a level of 2.5 gigawatts and the debate over new regulations regarding the minimum mandatory distances to residential buildings caused uncertainty. In addition, more and more citizens are resisting wind turbines in their neighbourhood -and often take legal action. A project that has been awarded a contract, has a time frame of only two to a maximum of two and a half years to actually realise the wind farm. Otherwise the bidder faces penalties ranging from 150,000 to 200,000 euros per turbine.
It remains unclear whether the future design of the tender rounds actually serves the achievement of the desired wind power capacities on the one hand and the preservation of the diversity of actors on the other -and thus the protection of operating models with local investors, local and regional value added, mixed ownership structure, distributed voting rights, a participatory legal structure, and social inclusiveness. It is possible that the different energy policy sub-processes and the legal framework in Germany will reduce the citizens' commitment to the energy turnaround and lead to more centralised ownership structures of the generating plants. However, there will continue to be citizen engagement for renewable energies in the future, because it is increasingly cost effective to produce electricity with sustainable resources. Therefore, organisational and institutional niches are likely to be found for citizens' cooperatives. In addition, the possibility of self-supply with renewable electricity may increasingly be used in the future. If, however, the detour through the tendering procedure slows down the dynamics of citizen participation, this poses a risk for the acceptance of the energy projects in the electricity sector. A diversity of stakeholders, acceptance, participation and active involvement of citizens are essential success factors for the energy supply in Germany, because these factors help place the energy transition on a broader footing within society.
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